is in the focus of public health interest as far as it is one of the most common potentially avoidable causes of visual loss in childhood and can lead to vision impairment and blindness. Therefore, it has lifelong implications for the affected children, their families, but also for the whole society. In Bulgaria, the processes of continuous health care transformations have led to lower quality control over ROP-screening processes.
INTRODUCTION
ROP is characterized with abnormal blood vessels, which are fragile and can leak (leakage syndrome). Those vessels can also proliferate together with connective tissue (proliferation syndrome). ROP is classified in five stages, ranging from mild (stage I) to severe (stage V). Most babies who develop ROP have stages I or II. However, in a small number of babies, ROP takes a turn for the worse, some-times very rapidly. Another pathological process is scarring of the retina and subsequent retinal detachment. Retinal detachment is the main cause of visual impairment and total blindness in ROP (1) . The clinicians dealing with ROP are in a challenging situation. The effects of what is or is not done now become apparent only months to years later (2) . Untreated ROP threatens to destroy vision. The smaller a baby is at birth, the more likely that baby is to develop ROP. Therefore, the standards and definitions, related to prematurity need to be clear. Today, with the advances in neonatal care, smaller and more premature infants are being saved. Obviously, these infants are at a much higher risk for ROP.
Globally, ROP is in the focus of public health interest as far as it is one of the most common potentially avoidable causes of visual loss in childhood and can lead to lifelong vision impairment and blindness. ROP has lifelong implications for the affected children, their families, but also for the whole society. In Bulgaria, the processes of continuous health care transformations lead to lower control over ROPscreening processes. Therefore, our aim is to make a horizon scanning research, which includes: 1) introduction of some ROP-related definitions; 2) a clinical and public health overview of ROP from an international and Bulgarian perspective; 3) presentation of the organizational structure of the early diagnosis and treatment of ROP in Bulgaria, followed by public health recommendations.
MATERIALS AND METHODS
The research strategy was based on a literature review of global and national data on ROP in order to investigate this preventable visual loss as a public health issue. Further, to identify the national public health challenges-related to ROP, a postal survey was carried out amongst the specialists who are engaged in monitoring, diagnostics and treatment of ROP in the 28 administrative regions in Bulgaria (within the period of April-September, 2015). A participatory research method e.g. a follow-up of the patients' path and the clinical and public health procedures related to ROP has been applied. This was possible only through the close collaboration with the Regional Health Inspectorate of Stara Zagora. The questionnaire was designed especially for the survey and included five questions requiring information on ROPrelated activities -screening, diagnostics and treatment. Hereafter, the information received from the questionnaire is summarized and analyzed.
On the bases of the research and the following discussion about the reasons for the "third epidemic" (3) of ROP, locally relevant health policy strategies are proposed for management of the ROP control, which ensure that all babies at risk are examined in order to avoid any preventable visual loss. The idea is to build a bridge between public health and clinical practice, supporting it with facts and evidence-based recommendations and national public health guidelines, which should support the processes of screening, diagnosing and treating ROP.
Definitions Related to ROP
There is no unified definition of a preterm baby. Nearly every country has its own standards. Therefore, the WHO-definition of preterm birth is presented: "...babies born alive before 37 weeks of pregnancy are completed…" Sub-categories of preterm birth, based on weeks of gestational age are defined as follow: Extremely preterm (<28 weeks); Very preterm (28 to <32 weeks); Moderate to late preterm (32 to <37 weeks). Note: Births at 37 to 39 weeks still have suboptimal outcomes, and induction or cesarean birth should not be planned before 39 completed weeks unless medically indicated (4). The USA standards (5) of premature infant/preterm neonates are: weighing about 1250 grams (2¾ pounds) or less and born before 31 weeks of gestation (A full-term pregnancy has a gestation period of 38-42 weeks). In Bulgaria, the medical standards were changed in 2014 and a premature baby is defined as such based on the weight at birth -up to 2499 grams and/or the duration of pregnancy up to 37 weeks of gestation (6).
The ROP-screening has a direct contribution to the health of the individual e.g. the preterm neonates and at its initial level is a kind of 'case-finding' process. Herewith the ROP-screening methods are defined:
Direct ophthalmoscopy is a method of examination of the fundus directly using a handheld instrument which provides erect, virtual image of the retina. The field of view is only 5 0 , and stereoscopic vision for the examiner is not possible (7).
Binocular indirect ophthalmoscopy (BIO) produces an inverted and reversed real image on the proximal side of a handheld condensing lens, onto which the examiner accommodates. It is a widely used method for posterior segment examination because of its large field, depth of focus, stereopsis, good illumination, and ease of use with scleral indentor (a device used to facilitate examination of the retinal periphery) (7). The conventional method, which is also accepted as the gold standard, for ROP screening is BIO with scleral indentation. ROP screening with this technique is difficult, particularly in developing countries, because it requires a specialized pediatric ophthalmologist experienced in ROP screening (8).
The RetCam (Clarity Medical Systems), a retinal wide-field digital imaging system (WFDI), allows documentation of large parts of the retina of the alert infant within minutes. The advantage of this method is that it can be performed by a trained nurse or midwife (9-12).
By definition, Telemedicine is "the use of electronic information and communications technologies to provide and support health care when distance separates the participants (13) . Telemedicine combined with WFDI offers the opportunity for improved ROP screening by expert evaluation of the images independent of the screening site (14) .
ROP -Epidemiology and Screening
ROP is a public health challenge as far as it affects long-term physical health with a higher risk of blindness, high myopia or strabismus. These effects exert a heavy burden on families, society and the health system (15) . Around 25% of all extremely preterm babies are affected by ROP. There is a risk also in moderately preterm babies especially if the oxygen therapy is overdosed and poorly monitored.
Global Information-The Three Waves of the ROP-Epidemic
Every year, about 15 million babies are born prematurely -more than one in 10 of all babies born around the world (4). The worldwide prevalence of blindness due to ROP is approximately 50,000. Most studies report ROP incidence about 60% for babies less than 1500 g (16) . In the industrialized world, ROP is the cause for 15% of the blindness, while in middle-and low-income countries it causes 60% of the blindness (17) .
ROP was a major cause of blindness in the USA and Western Europe 50-60 years ago. This occurred because all preterm infants were given 100% oxygen whether they needed it or not. Oxygen has a specific "toxicity" to the blood vessels, including those in the retina. After the role of oxygen was understood, and it was used less freely, blindness from ROP declined dramatically. Until very recently ROP was, therefore, seen as a condition of the West, and an iatrogenic problem that had been solved. Nowadays, ROP has become a public health issue in the developing world also.
In the Western world there have been two, identified in the academic literature, notable epidemics over the past 60 years. Severe ROP (initially termed "retrolental fibroplasia") was first diagnosed in 1942 during an epidemic of the disease in the 1940s (18) . It was suggested in 1951 that the toxic effects of uncontrolled supplemental oxygen to newborns were the reason for the epidemic (19) . As a result of controlled oxygen administration this epidemic ceased. For example, in the United States alone, the proportion of blindness due to ROP fell from 50% in 1950 to 4% by 1965 (20) . Unfortunately, this decline was accompanied by an increase in neonatal deaths from atelectasis and respiratory distress secondary to hyaline membrane disease (21) . The late 1970s and 1980s were the period of the second ROP-epidemic (22,23), which was similar in size to the first despite the careful monitoring of oxygen delivery to neonates since the 1950s. This second wave of ROP-epidemic was due to increased survival rates of very low birthweight premature infants weighing 750-999g and not to new iatrogenic factors (24) . Survival rates for premature infants less than 27 weeks gestation continued to improve in the 1990s and, while some studies showed greater occurrence of more severe ROP, 24 more recent reports indicate a decline in incidence, severity, and progression in the developed countries. ROP remains prevalent in very low birthweight infants, with as many as 12.5% of infants born between 23 and 26 weeks gestation requiring treatment (25) .
Over the last 10-15 years it has become clear that the incidence and prevalence of ROP is rising again and is a major cause of blindness in children in middle-income countries in Latin America, Eastern Europe and the emerging economies of South-Eastern Asia. It has been increasingly reported in China and India. The third wave of ROP-epidemics has been identified (3). This is happening because the ex-Scripta Scientifica Salutis Publicae, vol. 2, No. 1, 2016, 37-45
Medical University of Varna panding neonatal care in these countries is without adequate experience with screening and managing ROP. Rates of ROP requiring treatment also tend to be higher in middle-and low-income countries suggesting that babies are being exposed to risk factors which are, to a large extent, controlled in industrialized countries.
The screening for ROP in the United States is organized in the following way: the premature neonates are examined for ROP if they have a birth weight of less than or equal to 1500g or a gestational age of 30 weeks or less. Selected infants with a birth weight between 1500g and 2000g or a gestational age at birth of greater than 30 weeks with an unstable clinical course should also have an eye exam (26). The UK ROP screening guidelines are as follows: "All babies less than 31 weeks gestational age (up to 30 weeks and 6 days) or less than 1251g birthweight must be screened for ROP. One criterion need to be fulfilled to meet the criteria for inclusion in the screening" (27) . Extensive meta-analysis of worldwide guidelines suggests that if all infants with a gestational age of 30 weeks and 6 or 7 days or less (regardless of birth weight), as well as any infant with a birth weight of 1250g or less are screened, the likelihood of an unscreened infant developing advanced stage ROP, for which treatment should be offered, is extremely low (25) .
Regional Information -Bulgaria -Situations and Challenges
Globally, in the last three decades, epidemiologic studies have made fundamental contributions to the understanding of the etiology and management of blindness and low vision, respectively of ROP (28) . Nowadays, ROP is a leading cause of preventable childhood blindness in middle-income countries (1). In the former Soviet Bloc countries, the incidence of severe ROP varies between prosperous and middleincome countries (16) . Nationally, there are only regional studies, which provide data on ROP epidemiology in Bulgaria (29, 30) . However, lack of systematic data on preterm birth and related ROP at a country level has hampered public health policy in Bulgaria.
There are 67 585 infants born in Bulgaria in 2014; of those, 6349 are premature. The medical standards of prematurity have been changed over the last two years, consequently any comparisons with There is no official data on incidence and prevalence of ROP among those infants. In order to get a more clear picture of health care infrastructure and procedures, related to ROP, a survey was carried out and a questionnaire was distributed amongst the ophthalmologists from all 28 administrative regions of Bulgaria who are performing ROP screening (Period: April-September, 2015). The results from the survey indicate that currently the ROP-screening in Bulgaria is performed by an ophthalmologist in the obstetric units (level II or III of competence) or neonatal intensive care units (level III) but eye specialists are not appointed to this units. There are several eye units in Bulgaria, using retinal cameras for screening of ROP. The ROP-screening is performed in 21 administrative units (camera or ophthalmoscopy), while ROP-evaluation for severe or moderate ROP is carried out in only 18 administrative regions. The therapy of preterm babies, related to ROP is carried out in four regions -Burgas, Varna, Plovdiv and Sofia. In seven regions -Blagoevgrad, Vidin, Dobrich, Kjustendil, Pernik, Razgrad and Jambol there are no activities related to ROP-screening and diagnostics. The main reason for that is lack of health care structure and specialists with such competences (see Table 1 .).
Types of screening tests used in practice: Indirect ophthalmoscopy as a screening method performed in 9 regions. Direct ophthalmoscopy is more widely used -in 18 regions. The reasons for that are two: most of the neonatology units have only rudimentary equipment and secondly, some eye doctors are not used to indirect ophthalmoscopy. The two methods for screening of ROP are applied in six regions. Photography of the retina for ROP-screening is reported by the ophthalmologists who work in 5 regions. Telescreening is currently used in one health care unit in Sofia (see Table 2 .).
Diagnostics of ROP is performed in health care units in 18 Bulgarian regions. The main diagnostic method is the indirect ophthalmoscopy, which is accepted as a "golden standard" and applied in 10 regions. Fundus photography with retinal cameras is used as a main or compulsory diagnostic method in 7 regions. The health care units, which are not equipped Table 3 ).
The therapy of the children is carried out only in the cities of Burgas, Varna, Plovdiv and Sofia. In Burgas, cryotherapy is performed, while in the other cities laser therapy is also applied. There is a limited opportunity for anti-VEGF-drug therapy in Bulgaria, only in Sofia, where two units apply it as a treatment of last resort.
Analyses show that the territory of the country where 84.8% of the population live and 90.4% of all preterm babies are born, are covered with ROP screening and diagnostic activities but there is no universal accessibility and availability of good quality ROP-health care services. Moreover, the ongoing transformations in our health care system have broken the old centralized system of screening while the new one is still fragile, needs public health support and harmonization with the global developments.
ROP-Discussion and Recommended Strategies
The World Health Organization's Vision 2020 program targets ROP as an "avoidable disease" requiring early detection and treatment to prevent blindness and the inherent costs to the individual and the community (4,17). As described by Vision 2020, recent research has resulted in strategies that have been successful in reducing the incidence of ROP such as routine fundus examination of premature neonates less than 32 weeks' gestation or under 1250g, provision of carefully monitored levels of supplemental oxygen, where necessary, and treatment and care by well-trained and well-equipped ophthalmologists. As a lower-cost option for developing countries, screening only infants under 1200g may be more cost-effective (32) . Current treatment options are expensive and can have potentially serious complications (33); thus, prevention is still the best strategy available at present to avoid blindness caused by ROP (25) . In Bulgaria, CRYO and LASER therapy are available in 6 centers, and anti-VEGF therapy is associated with some legal problems. In many countries anti-VEGF is the treatment of choice with extremely good results and much less risks in comparison to coagulation.
Public Health Recommendations:
ROP is a pathological process the progress of which is preventable. This sequential nature of ROP creates a requirement for at-risk preterm infants to be examined at proper times and intervals to detect the changes of ROP before they become permanently destructive. These recommendations present the attributes on which an effective program for detecting and treating ROP could be based, including the timing of the initial examination and subsequent reexamination intervals. According to the International Agency for the Prevention of Blindness (IAPB), public health control and regulations entail improving neonatal care, the delivery of oxygen in particular, and detecting infants who develop the treatable stages of disease, followed by laser to the peripheral retina. These aspects of control are effective at reducing blindness from ROP (34) . Herewith, are presented our public health recommendations concerning ROP-related procedures in Bulgaria. They are formulated after an extensive drill-down of the Bulgarian context and the global developments and will be framed in three main groups as follows:
1. Need for a National Consensus and Registry Database in Bulgaria. On a national level, there is a need for a National Consensus on the screening and therapy of ROP. Regulations for the development of a National Registry Database, which can be a part of the National Register of Premature Children 2014/2020 could be included in this consensus (35) . Although there is no standardized register system, there are several countries which manage national registers on blindness and visual impairments of the age below 19 years: Canada, UK (0-15 years of age), Finland (Finnish Register of Visual Impairments), Kuwait (THE Registry of Visual Impairment Committee), Australia (Australian Childhood Vision Impairment Register -0-18 years of age) (36) . An International Workshop on ROP was organized in 2009 in Varna, Bulgaria, which resulted with a draft for a National Program on Screening and treatment of ROP and it can be used as bases for the above-mentioned health policy instruments.
2. Three-Levels Screening Procedure Proposal. Effective services for ROP-screening and treatment must be embedded in a robust organizational structure, with the individual responsibilities identified. Particular effort must be made to ensure that the service is delivered appropriately for all those at risk, as there is evidence that babies transferred or discharged home before screening is complete are at risk of poor outcome as a result of a lack of follow-up. A three-level screening procedure is proposed, which is cost-effective and most of the procedures could be performed by the non-physician staff.
❖ Primary Level -at the neonatology department -screening by a trained physician (neo-natal specialist) on the bases of which it is decided which one of the preterm newborns will be examined on RetCam ❖ Secondary Level -RetCam -this should also be performed at the neonatal department, and could be done by trained staff.
❖ Tertiary Level -A specialist overview of the RetCam images and decision for clinical examination, when risk is identified. In the proposed above three-level screening procedure the role of telemedicine could be pivotal, if it is available.
3. The Telemedicine Approaches. One of the greatest challenges in less-developed countries is having adequate screening done by ophthalmologists trained to diagnose ROP with indirect ophthalmoscopy. Telemedicine, with the use of digital imaging and fundus photography, may also be a potential strategy for ROP screening in regions where there are few trained ophthalmologists who can manage ROP (26).
The Telemedicine approaches are innovative for identifying babies at greater risk of developing severe ROP, especially those in underserved or remote mountain areas or places with a lack of specialists. Through such approach is possible to accurately detect potentially severe ROP by sending retinal images taken in the neonatology department to an offsite image reading center. Non-physician staff can be responsible for taking the photos, which will be available to trained image readers, who will evaluate whether the babies need to be referred for potential treatment. A study in USA (5) found that this telemedicine approach in identifying severe ROP was about as accurate as regular examinations by an ophthalmologist. The telemedicine approach potentially gives hundreds of premature babies in Bulgaria a greater access to ROP screening.
Finally, and most importantly, ROP is not a disease that occurs in vacuum; it has many implications for the society. The blindness and visual impairment that are its most feared outcomes are of enormous cost to its victims and to all of us as well. Now we know that a true epidemic is emerging because ROP occurs at a greater frequency than usually expected. Hence, ROP is "unfinished agenda" (3) for ophthalmic and pediatric communities as well as for public health professionals who are responsible for the evidence-based epidemiological research and health policy development. The conclusion is that while significant reductions in the disease rates have occurred in developed countries, further research is required to fully understand and prevent the disease in Bulgaria. In the meantime, development and implementation of appropriate screening and treatment strategies will be critical in reducing blindness in our country.
To sum up, the reasons for this "third epidemic" of ROP have been discussed together with strategies for control, including the need for evidencebased criteria which ensure that all babies in Bulgaria born at risk are examined. Consequently, from a public health perspective, ROP is targeted as an important but avoidable disease.
